Preface
The increasing concern with CO 2 emissions and energy prices has led to a raft of new CO 2 emission and fuel economy legislation being introduced in major automotive markets. It is therefore imperative for automotive manufacturers and Tier 1 suppliers to develop a new generation of internal combustion (IC) engines with both ultra-low emissions and high fuel efficiency.
Better understanding of the combustion and pollutant formation processes in IC engines is clearly necessary to increase their efficiency and cleanliness and to develop new engines with increased efficiency and lower emissions. As improvements in efficiency and emission abatement have reached points of diminishing returns, there is an increasing need for measurements directly inside the combustion chamber, where the combustion and pollutantformation processes actually take place. Owing to the wide range of in-cylinder measurement techniques and the cross-disciplinary nature of laser-based optical techniques, it is difficult for postgraduates and research engineers to get an adequate overview on suitable measurement techniques in this field without extensive search and study of numerous publications. The purpose of this book is to provide, between one set of covers, an introduction to the experimental techniques that are suitable for in-cylinder measurements. In addition, it includes sufficient details for the reader to set up and apply these techniques to IC engines and combustion flows.
The spectrum of in-cylinder measurement techniques included in this book primarily covers advanced laser-based optical techniques and, where appropriate, other suitable techniques. The techniques described here are tied to the characterization of the flow and thermodynamic properties before, during, and after the combustion process, in the sequence of the processes taking place inside the cylinder, including flows, fuel injection, mixture formation, combustion, and pollutant formation. This approach ensures that the development and application of measurement techniques are linked to an identified need, as it is the end that justifies the means but not vice versa. This approach is particularly useful for researchers or engineers who are interested in measurement tools to solve a specific research problem. At the same time, by presenting different techniques for the same diagnostic purpose, the merits and limitations of each technique can be understood better.
Based on Engine Combustion Instrumentation and Diagnostics, this book focuses on laser-based optical techniques for combustion flows and in-cylinder measurements and includes new chapters on optical engines and equipment, case studies, and updated descriptions of each technique. Chapter 1 is an introduction to optical engines, including optical engine design, optical access,
